KOREAN JOURNAL OF PACKAGING SCIENCE & TECHNOLOGY
Vol. 26, No. 2 77~83 (2020)
https:/ /doi.org/10.20909/ kopast.2020.26.2.77

J1HZHHAl 8718 Hlo|20jA 7|4t WEREH S| S0

1
2olof" -

3

E
oI' - Sadeghi Kambiz' - 8472 - 7|43 - AEFE3 - Z4EF® -

'AM sk 7)1 s, AF ol ol e A e AT, AARR AT

Characterization of Biomass-Based Foam Structures

for Home-Meal-Replacement Containers

Inae Kim', Sumin Kim', Sadeghi Kambiz', Jeonggu Han’, Kiseop Hwang’, Hyukjoon Kwon®, Yongsu

Kim®, Seung Ran Yoo, and Jongchul Seo'*

'Department of Packaging, Yonsei University, 1 Yonseidae-gil, Wonju, Kangwon-do, 26493, Korea
2Corporation AU, 74 Samgye 3-gil, Cheongbuk-eup, Pyeongtaek, Gyeonggi-do 17800, Korea
3Korea Institute of Industrial Technology, 89 Daedaegi-gil, Admission-myeon, Seobuk-gu, Cheonan,

Chungcheongnam-do, 31056, Korea

“World Institute of Kimchi, 86 Kimchi-ro, Nam-gu, Gwangju, 61755, Korea

Abstract A series of foamed plastic sheets containing biomass (as HMR container) were developed via different foam-
ing process temperatures, and their density, porosity, WVTR, and pore morphology were evaluated. Thermal stability of
samples during re-heating the food in oven, change in morphology, density, porosity, and WVTR were investigated using
a simulated thermal shock process according to MIL-STD-883E assay. As such, the pore size of samples was generally
increased with increasing temperature of the foaming process. It can be explained that as foaming temperature increased,
the viscosity of molten resins and the repulsive force against pore expansion decreased. In addition, an increase in the
thermal shock cycle reduced the pore size and WVTR, while density increased because high temperature treatment that
softened the sheet matrix was followed by a low temperature incubation, which contracted the matrix, thereby changing
the physical and morphological properties of samples. However, an insignificant change in density was observed and
WVTR tended to be decreased, indicating that as-prepared foamed plastic sheets could be used as a high thermal stable
container for HMR application. Therefore, it found that the properties of newly developed HMR containers containing
biomass were dependent on the foaming process temperature. Moreover, to better understanding of these newly devel-
oped containers, further investigations dealing with foaming process temperature based on various food items and cook-

ing conditions are needed.
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Table 1. Structure and chemical composition of biomass-based form sheet
Type Materials 21‘;1: c(;z;nposition Remarks
Upper layer PP 100 SIF 553/SFC 750 (Lotte Chemical Co.)
Compatibilizer | BIBP (PeroxanBIB-40GS, PERGAN GmbH Co., Germany)
1% + talc 99%
PP 30 SIF 553/SFC 750 (Lotte Chemical Co.)
Upper layer (12.5%) HDPE 15 MI 6 (Hanwha Chemical Co.)
LDPE 15 MI 3 (Hanwha Chemical Co.)
Middle layer (75%) Middle layer Blowing agents | 6 IAzodicarbonamide 5% + inor.ganic‘blowing agent 15% +
talc 35% + diatomite 25%
Eowenayye(2r) Bioma§s 30 Biomass composites 50% + CaO 25% + CaCO,
composites 24.75% + MA (Maleic Anhydride) 0.25%
2‘3‘;‘:5:2:/ 3 PE-Wax, Zn-st
Lower layer PP 100 SIF 553/SFC 750 (Lotte Chemical Co.)

Table 2. Density, porosity, and water vapor transmission rate of form sheets prepared in different forming temperatures

Code Forming temperature (°C) density (g/ml) Porosity (%) WVTR (g/m*day)
Al 200 0.65+0.032 67.2 0.90?
A2 210 0.67 +0.02% 52.3 0.45°
A3 220 0.65+0.03* 78.1 0.86°
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Table 3. Change in density and water vapor transmission rate of
form sheets with different test number of thermal shock

Code |Density (g/ml)| Porosity (%) | WVTR (g/m?/day)
cycle-0 | 0.63 + 0.002° 56.8 2.53°
cycle-1 | 0.67+0.013? 53.3 2.86°
cycle-5 | 0.67+0.017* 51.4 2.88°

cycle-10| 0.68 + 0.006° 57.4 2.02¢
cycle-20| 0.67 £0.014* 18.5 1.45¢
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